Introduction
In a patient suspected of having diabetic ketoacidosis it is useful to be able to rapidly confirm the diagnosis. In this situation we have used a simple side-room method for the detection of plasma ketones and now report our experience with it. Rothera (1908) described a method of identifying ketone bodies in urine which depends on the reaction between sodium nitroprusside and acetoacetic acid in the presence of free ammonium ions. Wishart (1920) adapted this method for use with plasma. We have used 'Acetest' (Ames & Co. Ltd) tablets, which are based on this reaction, as a qualitative and quantitative measurement of plasma 'ketones'. 'Acetest' tablets react with both aceto-acetate and acetone but they are more sensitive to the former, therefore the reaction is mainly a measure of the aceto-acetate concentration. The concentration of aceto-acetate correlates with the severity of diabetic ketoacidosis (Nabarro, 1962 In all patients blood was sent to the laboratory for measurement of blood glucose, blood urea and electrolytes (including bicarbonate). Urine was examined for reducing sugars with 'Clinitest' tablets and for ketones with 'Acetest' tablets and Gerhardt's reaction (port-wine colour on addition of ferric chloride).
Results
Brief clinical details of eight patients admitted in diabetic keto-acidosis are listed in Table 1 . The patients' ages ranged from 14 to 72 years. Two were previously undiagnosed, the rest developed ketosis as the result of an infection or an inappropriate reduction in insulin dose. All but one of the diabetics previously treated had been taking insulin. The plasma from all these patients gave a positive reaction with 'Acetest' with dilutions of 1: 8 or higher. Only one patient was seen who did not have a positive test at this dilution but had sufficient acidosis to depress the serum bicarbonate: she was shown to have a lactic acidosis and is described in more detail (Case 9).
The patients were not catheterized and in some the first urine was obtained after the start of treatment. Only two patients did not show heavy glycosuria and ketonuria as evaluated by Gerhardt's reaction. The first of these was a patient (Case 3) with renal failure who had only 
A 27-year-old male was admitted semicomatose, a history of polyuria and polydipsia was obtained. The plasma ketone titre was 1: 16 and the blood sugar 900 mg/ 100 ml. After an initial dose of 75 units of soluble insulin his plasma ketone titre had fallen to 1: 8 at 6 hr. Forty units of soluble insulin were then given and resulted in a further fall in titre to 1: 2 at 12 hr. He received 20 units of soluble insulin and plasma ketones became undetectable at 18 hr. Case 3
This 58-year-old woman was known to have severe diabetic nephropathy with blood urea levels consistently over 200 mg/ 100 ml. Since admission to hospital only small amounts of sugar and no ketones had been present in her urine. For 2 days she was drowsy and the urine sugar concentration increased to 2% but not above. The urine contained only a trace of ketones to 'Acetest' tablets. The cause of her deterioration was diagnosed when the plasma 'ketone' estimation was made, for a positive reaction occurred at 1: 16 dilution. The blood sugar was 1000 mg/ 100 ml and the bicarbonate 12-5 mEq/1. In view of the renal failure she received a small initial dose of 50 units of soluble insulin. After 3 hr the plasma ketone titre had fallen to 1: 4 and as the initial blood sugar was very high a further 50 units of insulin were given. At 8hr ketones were detected only in the undiluted plasma. After a small dose of insulin they became undetectable 4 hr later.
Case 9 A woman aged 40 years with longstanding diabetes was admitted to hospital with a staphylococcal septicaemia. She received antibiotics. Her diabetes was treated with a 50 g carbohydrate meal every 6 hr, and a dose of insulin before it depending on the degree of glycosuria.
One week after admission she became confused and started to hyperventilate. On examination she looked like a patient in diabetic precoma but the urine and blood contained no ketones. Investigations showed: blood glucose 160, urea 56 mg/100 ml, sodium 127, potassium 6-8 bicarbonate 10mEq/1, pH 7-25, Pco2 34 mm. In view of the marked acidosis without ketosis the serum lactic acid was measured and found to be markedly elevated at 15-5 mEq/l. Correction of her acidosis with sodium bicarbonate resulted in improvement in her clinical and biochemical state. Later the lactic acidosis recurred and again the diagnosis was made when a severe acidosis without ketonaemia was demonstrated.
Discussion
We found this simple test rapidly confirmed the clinical diagnosis of diabetic keto-acidosis, being especially useful when the patient was unable to pass urine. It also enabled us to diagnose significant ketosis in the patient with renal failure (Case 3) and to suspect lactic acidosis in Case 9.
We did not find ketonaemia, even in undiluted plasma, except in diabetics. At concentrations which gave a positive reaction at 1: 4 dilution metabolic acidosis due to diabetes was present. Lee & Duncan (1956) In unusual cases of diabetic coma due to lactic acidosis (Daughaday, Lipicky & Rasinski, 1962 ) the estimation of the plasma 'ketone' level is of considerable value in diagnosis although it is of no value in following treatment. If a clinical or biochemical acidosis is found in a diabetic the absence of plasma ketones suggests the possibility of lactic acidosis or some other metabolic acidosis, e.g. renal failure. It is important to diagnose lactic acidosis as sodium bicarbonate must be used to treat this condition rather than sodium lactate which may be used to treat diabetic keto-acidosis.
It is also important to distinguish those cases of diabetic coma due to extreme hyperosmolality as the principles of treatment are different (Halmos, Nelson & Lowery, 1966) . A patient with clinically severe dehydration and coma, apparently due to diabetes, should be immediately suspected of falling into this group if the serum ketone test is not positive at the 1: 4 dilution. In these patients the treatment cannot be monitored with serum ketone levels. Nabarro (1962) suggested that the plasma ketone level might be of considerable value in the management of diabetes. Our experience demonstrates that it is an important aid in diagnosing and treating diabetic keto-acidosis and should be more widely used.
Since the submission of this paper Watkins & FitzGerald (1968) have shown that 'Ketostix' strips are easier to use than 'Acetest' tablets for these estimations.
